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Introduction 

In the last decade of the 20th century, the United States (U.S.), as the only remaining 

superpower with global reach, found itself embroiled in conflicts of varying magnitude. In 

Operation Desert Storm, U.S. armed forces dazzled a worldwide audience with an 

overwhelming display of precision lethal force. This was in sharp contrast to the public 

assessment of American military efforts in small, low-intensity conflicts such as Somalia 

and Kosovo. 

The performance of U.S. forces in these varied circumstances has provided "grist for 

the mill" in the ongoing debate about the future role of the U.S. military in world affairs. 

This debate has centered on two core issues: a) the nature of future armed conflicts, and b) 

the suitability of America's vast conventional arsenal in these situations. 

Some students of these issues predict that American participation in major regional 

conflicts is a thing of the past: 

"Like a man who has been shot in the head but still manages to stagger forward a few 
paces, conventional warfare may be at its last gasp. As low-intensity conflict rises to 
dominate, much of what has passed for strategy during the last two centuries will be proven 
useless. The shift from conventional war to lower-intensity conflicts will cause many of the 
most powerful and most advanced weapons to be consigned to the scrap heap."1 

Rather, they foresee the United States assuming the mantle of a global policeman, involving 

itself in frequent military operations other than war (MOOTW). 

A cursory glance at the current global state of affairs suggests that those who predict 

a "MOOTW-only" future may be shortsighted. The United States maintains extensive forces 

in South Korea in expectation of North Korean aggression. The People's Republic of China 

continues to modernize its conventional and nuclear forces, and periodically threatens 



Taiwan, which predictably engenders a military response from the United States. The 

Middle East remains a simmering cauldron of conflict with nations in the region harbor 

lasting animosities towards America and her allies, especially Israel. Even so, Douglas 

Lovelace suggests that".. .large-scale war between great powers has become unlikely. 

American military prowess deters astute enemies from traditional aggression. Only a truly 

stupid opponent like Saddam Hussein would even consider it."2 Unfortunately, the world is 

full of reckless people. Even rational actors may provoke war if their analysis is faulty. 

Future American involvement in a major regional conflict, while not probable, is possible, 

and cannot be dismissed. 

The presupposition that low-intensity conflicts will monopolize both United States 

policy and military action has brought advocates for non-lethal military methods into the 

fray. These supporters of non-lethal weapons (NLWs) extol the virtues of future non-lethal 

technologies in MOOTW. They argue that NLWs fill the gap between the application of 

Flexible Deterrent Options (FDOs) and lethal conventional force. Non-lethal weapons are 

expected to provide the National Command Authorities and combatant commanders the 

ability to exercise coercive force greater than that derived from FDOs alone. The non-lethal 

aspect ofthat force is expected to yield additional dividends; for example, by allowing the 

United States to demonstrate restraint, American intervention could be made more 

politically palatable at home and abroad.3 

Non-lethal weapons might very well prove appropriate in low-intensity conflicts, 

filling the space between FDOs and lethal force. The future use of these weapons would 

require extensive efforts and costs for development, acquisition, training, and incorporation 

into current force structure and doctrine.4 If such an investment is to be made, consideration 



must be given to the applicability of such weapons throughout the entire spectrum of 

military operations, not just MOOTW. Put simply, are NLWs a suitable component of U.S. 

military force in all-out war? 

Assuming that the United States does enter a major regional conflict, NLWs could 

possibly provide a capability to the operational commander that bolsters the calls for their 

development and deployment. This paper will address this issue by analyzing the positive 

and negative impacts the use of NLWs would have on the following operational functions: 

command and control, fires, and intelligence.* Before embarking on this analysis, a brief 

summary of important terms and concepts, and a survey of constraints on the use of NLWs 

under current international law will be presented. 

'Operational force protection is addressed in depth by many advocates of non-lethal weapons in 
MOOTW. Operational logistics and maneuver are not addressed in this paper due to length 
constraints. 



Concepts and Terms 

The U.S. Assistant Secretary of Defense for Special Operations and Low-Intensity 

Conflict (SO/LIC) defines non-lethal weapons as those "that are explicitly designed and 

primarily employed so as to incapacitate personnel or materiel, while minimizing fatalities, 

permanent injury to personnel, and undesired damage to property and the 

environment... .[non-lethal weapons] employ means other than gross physical destruction to 

prevent the target from functioning."5 

Envisioned NLWs are divided into two broad categories based on the proposed use of 

the weapon. Non-lethal anti-personnel weapons are designed to incapacitate enemy or non- 

combatant personnel. These proposed weapons may include, but are not limited to chemical 

agents, infrasound, pulsing light, lasers, and electromagnetic force, all of which affect 

brain/body physiology. Non-lethal anti-materiel weapons are designed to induce a "mission 

kill" on enemy weapon systems without affecting human operators. Such future weapons 

include combustion modifiers, super-lubricants, super-adhesives, super-caustics, de- 

polymerizing agents, and conductive particles.6 There is a proposed non-lethal means of 

affecting almost every weapon system existing today. 



International Law 

The United States has ratified or agreed to abide by numerous conventions in the past 

century, many of which deal with the legality of certain types of weaponry or methods of 

employment. As technology progresses, these conventions and treaties will have a 

continuing and perhaps unforeseen influence on the development and utilization of NLWs. 

The United States Senate ratified the Chemical Weapons Convention (CWC) after a 

great deal of debate and inclusion of specific exceptions for American armed forces. This 

Convention defines toxic chemicals as those chemicals whose toxic properties are intended 

as the primary means of inflicting temporary disabilities. The Convention expressly 

prohibits the use of toxic chemicals for any purpose.7 The United States retained the right to 

use riot control agents for crowd control and other purposes; however, incapacitating agents 

such as those with calmative, soporific, or hallucinogenic effects have been banned.8 

The Geneva Convention, Additional Protocol I of 1977 prohibits "indiscriminate 

attacks". These are defined as "those which employ a method or means of combat the 

effects of which cannot be limited [to a specific military objective].. .and.. .are of a nature to 

strike military objectives and civilians or civilian objects without distinction".9 Such a 

limitation could be very problematic for commanders considering the use of NLWs, 

especially in urban terrain. Most anti-personnel and anti-materiel NLWs would have an area 

effect, and would therefore affect both military and civilian objects or persons in the target 

area. 

Another treaty adhered to by the United States is the Biological Weapons 

Convention. This agreement, ratified in 1975, bans development and production of 

biological agents "that have no justification for prophylactic, protective, or other peaceful 



purposes".10 As a result, research into proposed anti-materiel weapons such as fuel gelling 

and fuel/air filter-damaging microbes would be prohibited. The Assistant for Strategic 

Assessment at SO/LIC has stated that proposed non-lethal biological weapons violate 

international treaty and will not be pursued.11 

The Environmental Modification Convention of 1977 prohibits weapons whose 

widespread or long-lasting environmental effects are used to destroy or damage the assets of 

another state.12 This agreement could preclude the use of various anti-materiel NLWs as a 

means of area denial or damage to enemy infrastructure. 

Most proposed anti-materiel and anti-personnel NLWs would be prohibited under 

existing treaties. The United States could argue that these treaties are primarily concerned 

with lethal uses of chemical and biological warfare, and were not intended to cover 

NLWs.13 While the United States routinely reviews new weapons to determine their legal 

and ethical status with respect to international law14, other nations may not agree with the 

legal justification of their use. Law, as all human activity, is subject to interpretation; as a 

result, the use of NLWs in combat could open the United States to harsh criticism. Even 

with the best intentions, the United States could conceivably have to defend itself against 

charges of violating these treaties. The irony is that, under current international law, lethal 

force is more acceptable than proposed non-lethal force.15 



Operational Command and Control 

Of the six operational functions, operational command and control is arguably the 

most important. It unites the other operational functions and, by maintaining their cohesion, 

enables the operational commander to achieve his objectives.16 A key component of 

operational command and control is command and control warfare (C2W), which seeks to 

deny the enemy effective use of his operational command and control capabilities.17 United 

States forces at war have used NLWs most extensively and most successfully in this arena.18 

Command and control assets are often located in urban areas where lethal 

force could possibly produce great damage to civilians or their property. Non-lethal attacks 

presumably achieve identical "mission-kill" effects with less risk to non-combatants and their 

property, yielding political dividends to the United States. Another desired quality of non- 

lethal attacks is the decreased cost of reconstruction after the conflict.19 Supporters of NLWs 

argue that reduced infrastructure reconstruction costs (often borne in part by the United 

States) could benefit post-hostilities operations and speed restoration of legitimate, friendly 

governments. 

An example of non-lethal C2W is the use of conductive particles against critical 

enemy power grids. These weapons, which are essentially spools of carbon-graphite wires, 

short-circuit transformers and controls, disabling power distribution. Such weapons were 

used in Operation Desert Storm against plants which provided power to the KARI integrated 

air defense computers. More recently, similar attacks were carried out in Serbia, targeting 

electrical distribution plants that provided power to various communications systems and air 

defense assets. These attacks, unlike the Iraqi missions, were not followed by lethal force.21 



While many observers were suitably impressed by the technological wizardry of these 

weapons, these examples point out several of the problems inherent in non-lethal attacks. In 

both cases, the effects of the non-lethal attacks were short-lived. Iraqi forces reported that 

they were able to quickly remove the wires, reset circuit breakers and recommence 

operations at the affected sites. Serbian forces were able to restore most power several hours 

after the attacks.22 

Another problem with NLWs was revealed in Operation Desert Storm. In general, it 

is difficult to determine if a NLW has achieved the desired effect. Since NLWs by definition 

do not achieve their effects through physical destruction, post-mission analysis is hampered. 

In Desert Storm, many of the power plants initially targeted with NLWs were subjected to 

later lethal force to ensure they were truly inoperative.23 Most of these attacks were carried 

out with precision-guided munitions; specific components of the distribution plants were 

targeted to decrease the costs and time of anticipated post-hostilities repair. In fact, non- 

lethal attacks represented only a very small fraction of the total attacks against the Iraqi 

electrical distribution system.24 

In addition, the limited "down-time" achieved by NLWs could force the operational 

commander to recommit forces to those targets for repeated strikes. This would increase the 

costs of the operation in terms of time and resources, and increase risk to friendly forces. 

After a non-lethal attack, pilots would face an enemy with a greater awareness of American 

targeting priorities, intentions, and methods. As a result, use of NLWs in the hopes of 

reducing enemy and civilian casualties could conceivably increase friendly casualties. If it is 

imperative that critical nodes of the command and control network be made inoperative for 

a substantial length of time, lethal attacks may be preferable to non-lethal ones. 



Operational Fires 

Operational fires are designed to overwhelm the enemy's ability to concentrate 

maneuvering forces, with the intention of preventing him from delivering effective combat 

power at the decisive place and time.25 Such fires were used extensively in Operation Desert 

Storm to achieve various purposes, including isolating the battlefield, interdicting 

uncommitted forces, disrupting logistical support, and preventing enemy forces from 

leaving the theater.26 

Typically, lethal force is utilized in operational fires. Existing NLWs are relatively 

difficult to concentrate on a specific enemy force and are therefore generally used to 

supplement lethal fires.27 This continues to be one of the principle arguments in favor of 

future NLWs -- that they "should be employed to enhance the effectiveness and efficiency 

of lethal weapons."28 If the operational commander desires to interdict uncommitted forces, 

non-lethal operational fires using combustion modifiers against an armored division could 

stop those assets in their tracks. Lethal follow-on attacks could then be ordered at the 

discretion of the commander. Still, there are some problems inherent in this scenario. 

Of primary concern is whether or not the non-lethal fire was actually effective. For 

example, combustion modifiers must be ingested by combustion engines in order to take 

effect; if these engines are not idling, or if countermeasure filters are in place, the targeted 

forces could simply delay movement until the weapons effects have dissipated. This scheme 

could be countered by periodic reapplication of the NLW; the increased risk to friendly 

forces raises the unpleasant possibility that a commander using NLWs might succeed in 

halting an enemy action with no enemy casualties while suffering several friendly ones. This 

would almost certainly reduce public support for non-lethal means and cause others to 



question the commander's judgment. Alternatively, the duration of the weapon effect could 

be increased. This course of action presents a different dilemma. Assuming that the 

increased duration did not violate the spirit of the Environmental Modification Convention, 

the commander would have to address the possibility that his own forces might have to 

transit this same area at a later date, putting his assets at risk of residual non-lethal "friendly 

fire". 

Another concern raised by this scenario is the moral aspect of using NLWs to "set- 

up" enemy forces for a lethal attack. If the great attraction of non-lethality is the 

preservation of human life, would the commander be obliged to warn the enemy that a 

follow-on lethal attack was imminent? DOD policy states that the presence of NLWs does 

not constitute "a higher standard for the employment of force",29 but this is with respect to 

the decision to use lethal force instead of non-lethal force. The inadvertent deaths of 

dismounted soldiers tending incapacitated vehicles could rapidly negate political benefits 

accrued from the initial use of NLWs. 

One widely criticized result of Operation Desert Storm was that a substantial number 

of Iraqi armored assets were still intact at the end of the conflict.30 The destruction of those 

forces that were stopped was achieved with precision-guided lethal munitions. An advocate 

of NLWs has suggested that non-lethal attacks could have been more effective in preventing 

the return of these forces to Saddam Hussein's control. In his opinion, such attacks could 

have halted the retreating columns without the extensive destruction exhibited on the 

"Highway of Death" and elsewhere.31 In reality, had NLWs, which "have relatively 

reversible effects on...materiel"32 been utilized to stop the continued drive northward, a 

greater proportion of those assets would be in the Iraqi inventory today. When the United 

10 



States halted the retreating columns, many were already in Iraqi territory.33 Iraqi technicians 

would have had the opportunity to reverse the effects of non-lethal attacks at a later date. 

A possible benefit of using NLWs for operational fires is their potential role as a 

force multiplier. The use of NLWs of sufficient duration and reliable effectiveness against 

the enemy at his operational depth could allow lethal forces to be massed where they are 

most needed. This assumes that periodic reapplication of non-lethal force or lethal follow-on 

strikes would be unnecessary; if such measures were required, the use of NLWs would 

disperse rather than focus the application of force. Operational commanders would have to 

consider whether this potential benefit outweighed the negative aspects outlined above. 

A final concern about NLWs is the possibility of escalation by the enemy. Despite the 

designation "non-lethal", the U.S. Department of Defense does not require that NLWs "have 

a zero probability of producing fatalities or permanent injuries"; their employment should 

only be expected to "significantly reduce" the occurrence of these effects34. An enemy may 

not be able to distinguish the effects of a NLW from those of a lethal weapon. If non-lethal 

anti-materiel weapons are used for operational fires and some fraction of the personnel thus 

exposed die, the enemy may interpret it as a lethal chemical attack. This could open the door 

to retaliation with weapons of mass destruction, escalating the conflict beyond what might 

have occurred had only lethal conventional munitions been used. 

11 



Operational Intelligence 

The establishment of a robust operational intelligence capability could address some 

of the problems cited above. Of critical importance will be the composition of enemy forces 

and their expected disposition at the commencement of hostilities. The planning for the 

employment of NLWs will also require in-depth environmental and climatic analysis. 

Intelligence should also provide expected enemy reactions to the use of NLWs; will enemy 

troops remain with their incapacitated vehicles or disperse to augment other enemy forces? 

If the effects of the weapons utilized are reversible, what capacity does the enemy have to 

overcome the non-lethal mission kill? Will enemy commanders understand the nature of the 

attack and respond appropriately, or could they misinterpret it and escalate the conflict? 

These last elements, requiring shrewd assessment of enemy morale, discipline, and doctrine 

are crucial. Once a major operation is embarked upon, the operational commander cannot 

change the employment of his own forces without substantial risk.35 The decision to use 

NLWs in a major conflict cannot be made lightly; timely and accurate operational 

intelligence will weigh heavily on that decision. 

Another critical element would be post-strike status of enemy systems targeted with 

NLWs.36 While this borders on tactical intelligence, it is of critical importance to the 

operational commander. Of what use are operational fires or C2W if the impact on the 

operational capabilities of the enemy cannot be determined? The move towards network 

centric warfare may hold the key to this problem. The commander would need advanced 

sensors deep in enemy territory. Additionally, integrated reporting systems and increased 

national sensor capabilities would be required to provide the necessary information in a 

timely manner. 

12 



Conclusion 

Following the demise of the Soviet Union, the United States has found itself involved 

in several low-intensity conflicts which resulted in discouraging outcomes considering the 

military might the nation wields. These results have led numerous scholars to propose that 

NLWs should be fielded in expectation of more frequent "other than war" commitments. 

This paper has addressed whether such weapons could provide unique capabilities to United 

States forces in a major regional conflict. 

One of the most attractive features of NLWs is the possibility of fewer battlefield 

casualties. This would make American military action more acceptable to potential coalition 

partners, the ever-expanding global audience and to the American people, who seem 

increasingly sensitive about casualties, whether friendly or enemy, combatant or non- 

combatant. Yet NLWs present some serious problems when one considers their 

employment. 

Under current international law, development and use of most proposed NLWs would 

be prohibited. The weapons are viewed as too closely related to previously banned chemical 

or biological weapons, or they are seen as indiscriminate, affecting both military and civilian 

personnel and property in the area of their employment. This is a major stumbling block on 

the road to deployment of NLWs, but it is by no means the only one. 

Non-lethal weapons have been used in the arena of operational C2W with mixed 

success. Though initially effective, the ease with which the effects were reversed and the 

inability to determine if the desired effect had been achieved required follow-on attacks with 

precision-guided lethal weapons to ensure the target was indeed inoperative. 

13 



The proposed use of NLWs for operational fires is even more problematic. Once 

again, inability to determine the effectiveness of the strikes and the possibility of reversing 

or countering the effects would seem to preclude the use of NLWs for fires. Reapplication 

of the non-lethal effect could increase risk to friendly forces. The commander could find 

himself in a moral quandary if destructive follow-on attacks designed to "pick off' the 

incapacitated vehicles resulted in significant enemy casualties. Finally, and most troubling, 

is the possibility that non-lethal attacks could be misinterpreted as lethal chemical warfare, 

which could result in retaliation with weapons of mass destruction. 

If NLWs are incorporated into future forces, their planned use will have a significant 

impact on operational intelligence. Enemy forces would have to be analyzed to a greater 

degree so as to determine their vulnerability to NLWs effects. Environmental and climatic 

studies would be much more intensive in order to predict the extent and duration of the 

weapon effect. Increased human intelligence (HUMINT) would be required to better gauge 

enemy response to the use of NLWs. The determination of the effectiveness of non-lethal 

strikes would require extensive increases in the numbers and capabilities of sensor assets. 

In the operational functions of C2W and fires, it seems clear that desired objectives 

could be (and in some cases, have been) more readily achieved through the use of precision- 

guided munitions. Increased guidance accuracy would reduce collateral damage and 

casualties, supplanting the proposed role of NLWs in a major conflict.37 Time and money 

spent to develop NLWs for use in war may be better directed towards improving precision- 

guidance technology. 

Non-lethal weapons, as envisioned in their future roles, have a seductive quality that 

belies the problems inherent in their development and deployment. The desire to reduce 

14 



casualties in conflicts creates a strong incentive to field NLWs. Simply having these 

weapons available, however, might increase demands for their use and further sensitize the 

public to the violence and bloodshed of war. This could weaken the resolve of political and 

military leaders to use overwhelming lethal force when required. As Clausewitz warned 

over 250 years ago: 

"The fact that slaughter is a horrifying spectacle must make us take war more 
seriously, but not provide an excuse for gradually blunting our swords in the name of 
humanity. Sooner or later someone will come along with a sharp sword and hack off our 
arms."38 

When the United States embarks upon war, the decision has already been made to use 

lethal force to achieve the desired political objective. It behooves the National Command 

Authorities and the combatant commanders to ensure that the war comes to a rapid, 

favorable conclusion and that the result be decisive. Non-lethal weapons used in lieu of 

lethal ones do not increase the likelihood of these outcomes. It is lethal force that makes 

enemies bend to American will. 

This author began this research effort with the expectation that non-lethal weapons 

could provide operational commanders unique capabilities in large-scale conflicts, and that 

the benefits of using these weapons in war would lend support to the mounting calls for their 

development and deployment. The results of this research reveal that these presuppositions 

were largely incorrect. Non-lethal weapons would create so many difficulties for the 

operational commander in large-scale conflict that their proposed utility is not 

commensurate with the costs of development and deployment. Some correctly assert that in 

war, NLWs should play only a secondary role in support of lethal weapons.39 The above 

analysis suggests that their role should be very small indeed. 
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